Background: Direct-to-consumer (DTC) personal genomic testing (PGT) allows individuals to learn about their genetic makeup without going through a physician, but some consumers share their results with their primary care provider (PCP).
D
irect-to-consumer (DTC) personal genome testing (PGT) describes commercial services through which individuals can acquire a range of personalized genetic information, from ancestry and nonmedical traits (such as tongue curling) to disease predisposition and pharmacogenomic response (such as risk for diabetes or warfarin metabolism). Direct-to-consumer PGT services do not require medical requisition and are typically ordered in the privacy of one's home; however, consumers may choose to share their results with a health care provider (HCP).
Nearly a decade after its introduction, DTC PGT remains controversial (1) (2) (3) , and critics have questioned its analytic validity and clinical utility (4 -7) . Unlike traditional clinical genetic testing that relies on gene sequencing or targeted testing of rare, high-penetrance, Mendelian mutations, DTC PGT typically estimates risk by genotyping many common, low-penetrance, singlenucleotide polymorphisms. Other concerns include the potential downstream effects of DTC PGT, such as misunderstanding and anxiety when complex information is provided directly to consumers (8) and subsequent unnecessary use of health services (9) .
Involvement of a trained HCP may mitigate some of these concerns, and in prior studies, 20% to 30% of DTC PGT consumers reported sharing their results with a physician (10, 11) . Moreover, in a survey of hypothetical consumers, 61% believed that physicians have a professional obligation to help interpret results (12) . However, although many physicians express interest in incorporating genomic profiling into patient care (13), many also believe they are unprepared to do so (14) .
A recent report by Goldsmith and colleagues (15) reviewed HCP perspectives of DTC PGT, but to our knowledge, no study has reported the consumer perspectives of HCP engagement with results. We report data from the PGen (Impact of Personal Genomics) Study, a large, longitudinal study of actual DTC PGT users that combined both survey-level and individuallevel genetic data. In particular, we describe the characteristics of 23andMe (16) and Pathway Genomics (17) customers who shared their results with primary care providers (PCPs) and other HCPs, consumer attitudes about the topics of PCP readiness and DTC genomics, and satisfaction with the discussion of results with PCPs.
METHODS

Study Design and Procedures
The PGen Study is a collaboration among academic researchers at Brigham and Women's Hospital and Harvard Medical School (Boston, Massachusetts) and the University of Michigan School of Public Health (Ann Arbor, Michigan) , research scientists at 23andMe (Mountain View, California) and Pathway Genomics (San Diego, California), and survey experts at SoundRocket (previously Survey Sciences Group, Ann Arbor, Michigan) . Details of the academia-industry partnership (18) and study design (19) are published elsewhere. In brief, new customers were recruited between March and July 2012. Invitation e-mails were sent to 3900 23andMe customers who purchased DTC PGT during this period and completed the company's process of informed consent for general research. Pathway customers were recruited via a banner advertisement on the company's Web site or an e-mail sent to approximately 30 000 members of PatientsLikeMe, a health-based social networking site (20) . Both channels advertised discounted Pathway testing, and persons who purchased DTC PGT were invited to participate in the PGen Study.
Invitees received a Web link that directed them to the Web-based survey system supported by SoundRocket. In an online consent process, participants agreed to have their deidentified genetic data (stored by the companies) and survey responses (stored by SoundRocket) shared with academic investigators. Participants were then routed to a baseline survey. Follow-up eligibility required completion of the baseline survey before viewing DTC PGT results, and invitations for 2 follow-up surveys were e-mailed to eligible participants 2 weeks and 6 months after results were viewed.
SoundRocket provided logistic support for survey design, administration, and data storage, and the companies provided logistic support for participant recruitment and genetic data storage. The PGen Study data manager (a member of the academic research team) merged the data, and the joint principal investigators (J.S.R. and R.C.G.) oversaw the data analyses. The Partners Human Research Committee (Boston, Massachusetts) and the University of Michigan School of Public Health Institutional Review Boards approved the study.
Variables Measured at Baseline
Basic demographic characteristics, health status (21) , and intention to share results (8 categories) were measured at baseline, before results were received. The 2-item Generalized Anxiety Disorder questionnaire was administered to screen for anxiety or panic disorder during the previous 2 weeks. Item frequency was reported on a 4-category scale (0 to 3 points) for a maximum possible score of 6, and a score of 3 or greater was considered a positive result (22) . Participants also rated the importance of the following 2 factors in their decision to seek DTC PGT: "desire to learn about my genetic makeup without going through a physician" and "desire to improve my health."
Genome Testing Results
Each company provided a unique set of results in the categories of ancestry and nonmedical traits (such as the ability to curl your tongue or wet vs. dry earwax) (23andMe only) and carrier testing, disease risk, and pharmacogenomics (both companies). We report disease risk and pharmacogenomic results because they are most likely to prompt medical follow-up. Examples of the online reports provided by each company at the time of the study are available in the supplemental material of Ostergren and colleagues (23) .
In the main report, 23andMe participants received risk estimates for 29 conditions, and Pathway participants received estimates for 25 conditions. For each condition, 23andMe reported a baseline age-adjusted (and in some cases, sex-and ethnicity-adjusted) 10-year risk; an age-adjusted relative risk (RR) based on the customer's genetic profile; and a revised, geneticsadjusted 10-year risk. Results were presented alongside 2 diagrams, each with 100 human figures; the first diagram was shaded proportionally to represent the baseline risk, and the second was shaded to represent the genetics-adjusted risk. Pathway customers received results on the following 5-category, color-coded scale that corresponded to increasing RR: 1 = lower-thanaverage, 2 = average, and 3 through 5 = degrees of higher-than-average risk. Most results showing higherthan-average risk were in category 3, which was characterized as follows: "Your genetic profile shows increased susceptibility for these health conditions. You should make an effort to learn the warning signs, contributing lifestyle factors, and your family history for these conditions. Speak with your doctor about developing a prevention plan."
We chose a threshold RR of 1.2 or greater to consistently distinguish between elevated and nonelevated
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Primary Care Interactions After Direct-to-Consumer Genomic Testing risk for genetic disease between companies and across analyses. 23andMe reported average risk as being within 20% of the general population risk, and Pathway agreed that this threshold would generally match the cut point between their risk categories 2 and 3. Therefore, results were dichotomized into the following 2 categories: nonelevated genetic risk (RR <1.2; lowest 2 Pathway categories) and elevated genetic risk (RR ≥1.2; highest 3 Pathway categories).
Male customers received 8 pharmacogenomic results, and female customers received 9. Customers of 23andMe received an RR estimate for each adverse drug outcome (or relative benefit for treatment efficacy traits) compared with someone in the general population of the same ethnicity. Pathway customers received "normal," "beneficial effect," or "adverse effect" results for each drug-variant combination. Here, pharmacogenomic results were classified as either positive (increased risk for an adverse drug event or increased or decreased likelihood of therapeutic benefit) or negative (average risk for an adverse event or typical therapeutic response).
Variables Measured at 6-Month Follow-up
At 6 months after disclosure of results, survey items on a Likert scale measured satisfaction with the DTC PGT experience, how many results could be used to improve health, how many were not understood, beliefs about the PCP's understanding of genetics and whether genetic information should be part of the standard medical record, and whether DTC PGT enabled participants to learn how to improve health or learn about their genes without going through a physician. Participants were asked with whom they had discussed their results, including the categories "primary care provider," "genetics specialist (e.g., genetic counselor or clinical geneticist)," and "other medical professional." Participants who did not share their results with an HCP were asked to indicate why they had not done so (3 categories). Participants who discussed their results with a PCP were asked to rate their satisfaction with the discussion and PCP willingness to discuss results and use them in medical care, as well as to provide a free-form explanation of why they were or were not satisfied. They were also asked whether their PCP's interpretation of the results report differed from that of the company; if "yes," they were asked to rate their trust in each party's interpretation.
Data Analysis
We divided the participants' responses regarding with whom they discussed their results, creating the following 4 mutually exclusive groups: PCP, other HCP only, no HCP, and no response. We computed descriptive statistics of baseline characteristics, genetic results, and attitudes after testing. In group 1, we stratified by discussion satisfaction and computed descriptive statistics of DTC PGT results and discussion perceptions. Free-form responses about satisfaction with the PCP discussion were read by 2 authors (C.H.V.D.W. and D.A.C.) who independently identified recurring themes, reached a consensus on final themes, and agreed on the assignment of responses in each. We managed and analyzed data by using SAS Studio, version 3.1 (SAS Institute).
Role of the Funding Source
This study was funded by the National Human Genome Research Institute, National Institutes of Health. The funding source had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; or preparation, review, or approval of the manuscript.
RESULTS
A total of 1249 23andMe customers and 589 Pathway customers consented to participate in the PGen Study, of which 947 and 517, respectively, were eligible for follow-up. The 2-week and 6-month surveys were submitted by 1046 (71.4%) and 1042 (71.2%) participants, respectively (Appendix Figure, available at www .annals.org). Basic demographic information on the 3900 23andMe invitees suggests that eligible participants and invitees were similar with respect to Hispanic/Latino ethnicity and age but were more likely to be women (56.9% vs. 47.8%) (19) . Demographic data for PatientsLikeMe users and visitors to the Pathway Web site were not available.
At baseline, 909 of 1464 participants (62.1%) planned to discuss their results with an HCP, including 814 (55.6%) who planned to discuss them with their PCP. Data on PCP discussion status at 6-month follow-up were available for 1026 participants, of whom 646 (63.0%) and 586 (57.1%) reported at baseline that they planned to discuss their results with an HCP or their PCP, respectively. Table 1 shows baseline characteristics, stratified by PCP discussion status. Among 1026 respondents, 278 (27%) reported sharing their results with a PCP, 78 (8%) reported sharing their results with some other type of HCP, and 670 (65%) reported not sharing them with any HCP. Health care providers with whom 2 or more participants reported sharing results included physician assistants/nurses (n = 17); genetic specialists (n = 12); obstetricians/gynecologists (n = 8); cardiologists, oncologists, neurologists, and psychiatrists/psychologists (n = 5); ophthalmologists and rheumatologists (n = 4); emergency medicine physicians and endocrinologists (n = 3); and pediatricians, naturopathic physicians, and immunologists (n = 2). Most participants who discussed with a PCP or other HCP indicated that the desire to improve their health was very important in their decision to seek DTC PGT, and these participants more frequently were women, did not have a college degree (PCP group only), were parents, had a positive screen for baseline anxiety, and were Pathway customers. Table 2 shows the DTC PGT results and attitudes after testing, stratified by PCP discussion status. Genetic reports were available from 983 respondents (96%). In all groups, the mean proportion of conditions designated as "elevated risk" on an individual participant's report was approximately 20%, and the mean proportion of drug responses designated as "atypical" was 20% to 24% (Appendix Table 1 Participants who reported sharing their results with a PCP more frequently reported being extremely satisfied with their decision to obtain DTC PGT and that all of their results could be used to improve their health ( Table 2 ). In addition, they were the most likely to strongly agree that their PCP had adequate understanding of genetics and that genetic information should be part of a standard medical record. Of note, participants who reported sharing their results with a PCP were also most likely to strongly disagree that their PCP had an adequate understanding of genetics.
Among the 277 participants who shared their results with a PCP, 35% were very satisfied with the discussion ( Table 3) . These participants most frequently reported that their PCP adequately understood genetics, was very willing to both discuss and use their results 
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Primary Care Interactions After Direct-to-Consumer Genomic Testing in their medical care, and did not differ in the interpretation of results from the company report. The 18% of participants who were not at all satisfied with the discussion were the most likely to report that their PCP's interpretation of results differed from the company's interpretation. Among participants who reported a difference in interpretation between the report and their PCP, those who were very satisfied with the discussion seemed to trust the PCP and company interpretations equally, whereas those who were not at all satisfied seemed to put more trust in the company's interpretation. Distribution of elevated genetic disease risk and positive pharmacogenomic results was also relatively consistent among the groups (Appendix Table 2 , available at www.annals.org, shows detailed genetic results, stratified by discussion status). A total of 159 participants who discussed their DTG PGT results with their PCP provided text explanations of their satisfaction level. Ten themes were identified, and the most frequent were "actionability/use in care" (how and whether the results could be or were used [32%]) and "engagement/interest" (that PCPs were interested and willing to discuss the results [25%]). Table  4 shows examples of each, and Appendix Table 3 (available at www.annals.org) shows the complete list of responses. Two additional examples are shown in Table 5 in the context of case reports.
DISCUSSION
To our knowledge, this is the first description of the interactions between DTC PGT consumers and their PCP from the consumers' perspective in a longitudinal study. The frequency with which consumers reported sharing their reports in the PGen Study (35%, inclusive of all HCPs) is similar to that seen in the Scripps Genomic Health Initiative (a study of PGT among employees of a medical research institute) (10) and a cross-sectional survey of DTC PGT customers (11) . The baseline frequency of the intention to share results with an HCP (>60% in our study) was considerably higher and was similar to estimates of 78% among hypothetical consumers (12) and greater than 90% of early PGT adopters (24) . Participant responses suggest that the DTC = direct-to-consumer; PCP = primary care provider; PGT = personal genomic testing. * Percentages may not sum to 100 due to rounding. † The total group was composed of 277 participants. One participant did not report his or her satisfaction with the PCP discussion or respond to the 3 items under discussion perceptions and was therefore excluded from this table.
ORIGINAL RESEARCH Primary Care Interactions After Direct-to-Consumer Genomic Testing discrepancy between pretest intentions and posttest behaviors may in large part be explained by an initial overestimation of the expected importance or actionability of results and the relatively short follow-up period in which these behaviors were measured. Therefore, the effect of DTC PGT on health care use may not be fully realized for some time and may hinge on the perceived utility of results as an individual's medical needs evolve. The profile of participants who reported sharing their results with an HCP (for example, women and parents) may reflect the larger context in which DTC PGT takes place. For example, women are typically greater users of health care services compared with men (25) , and parents may have additional reasons to discuss their results with an HCP, such as the implications for children or grandchildren (a testing motivation endorsed by nearly 50% of early PGT users [24] ). Moreover, we have previously shown that education level is positively associated with both genetics knowledge and self-efficacy (one's confidence to apply genetics knowledge) in the PGen Study (26) ; therefore, consumers without a college degree may have a greater need for consultation after they receive complex genetic information. Finally, the nature of the testing offered by Pathway (disease risk and pharmacogenomic information only) compared with 23andMe (which also provided ancestry and benign trait data) suggests that Pathway consumers may have had a more focused, health-related interest in obtaining DTC PGT. She is college-educated, has a household income of <$40 000 per year, and has health insurance. She reports being in fair health and rated the desire to improve her health as a very important factor in her decision to order DTC PGT. She has a history of retinal migraine, ulcers, a heart murmur, right ventricular enlargement, osteoarthritis, and rheumatoid arthritis; elsewhere, she mentions that she has Ehlers-Danlos syndrome. Mrs. A's DTC PGT results indicate an elevated risk for exfoliating glaucoma, coronary heart disease, amyotrophic lateral sclerosis, and myocardial infarction and an increased sensitivity to warfarin. Six months after testing, she somewhat agreed that DTC PGT allowed her to find out how to improve her health, and, overall, she is extremely satisfied with her decision to have testing. She is also very satisfied with the discussion of results she had with her PCP, who was very willing to discuss her results and somewhat willing to use them in her medical care. About this encounter, she writes, "I told my doctor about the testing and how I wasn't prepared to have the results submitted to my medical health file just yet. She was completely on board with my decision but was very interested to see my results for her knowledge as we moved forward. I appreciated that she respected my decision to not put it in the file, but that she wanted the knowledge to aid in my medical future." She also notes that she shared her results with a genetics specialist but is only somewhat satisfied with the experience so far: "I submitted my info to my geneticist but have yet to hear back from him regarding the results, so I'm not too happy with that."
Case B: low satisfaction with the PCP discussion of results Mr. B is a married, white man aged 41 y who has children. He is college-educated, has a household income of $100 000-$200 000 per year, and has health insurance. He reports being in very good health and rated the desire to improve his health as a somewhat important factor in his decision to order DTC PGT. He receives no medications; has a history of asthma; and has a family history of leukemia, breast cancer, unknown heart disease, high cholesterol, and arthritis. Mr. B's DTC PGT results indicate an elevated risk for prostate cancer, psoriasis, rheumatoid arthritis, age-related macular degeneration, multiple sclerosis, atrial fibrillation, venous thromboembolism, restless leg syndrome, esophageal squamous cell carcinoma, and stomach cancer. He also has an increased sensitivity to warfarin. After testing, he did not at all agree that DTC PGT allowed him find out how to improve his health and is only somewhat satisfied with his decision to order this testing. He was not at all satisfied with the discussion of results he had with his PCP, who was reportedly not at all willing to discuss or use his results in his medical care. About this encounter, he writes, "He was not interested in the printable summary of my results without digging into the underlying genome data. But the underlying data was hard to get and impossible to print out, so I couldn't really share it with him." DTC = direct-to-consumer; PCP = primary care provider; PGT = personal genomic testing. Regardless of whether consumers reported discussing their results with their HCPs, satisfaction with the decision to obtain DTC PGT was high, and most participants agreed that it enabled them to learn about their genes without going through a physician. Other attitudes after testing varied by discussion status, but the directionality of this relationship is unclear.
A minority of participants was not at all satisfied with the PCP interaction, and a few explanations are possible. First, considerable evidence suggests that nongenetics specialists are ill-prepared for the integration of genomics into primary and preventive care (27-30), and patient dissatisfaction may reflect the PCP's inability to adequately respond to patient inquiries and concerns. This interpretation is supported by the fact that the participants who were most dissatisfied with the PCP encounter were also the least likely to report high PCP willingness to discuss results and the many free-form responses described PCPs being unwilling or "afraid" to even look at the DTC PGT report. A patient's perception (whether correct or incorrect) that the PCP lacks competence in genetics could also undermine their trust in the provider, which has been linked to patient dissatisfaction (31).
Given the increasing importance of genetic considerations in primary care over the past decade (32) (33) (34) and repeated calls for physician education initiatives in genomics (35-37), all PCPs should have adequate clinical skills to at least engage in a discussion about genetic testing that describes its benefits and limitations and provides an account of why further action is or is not recommended. Prior research on predictors of patient satisfaction suggests that such discussions, to the degree that they incorporate patient-centered questioning techniques, explanations, and health education and information sharing (38) , can potentially improve patient satisfaction with the PCP interaction. Engagement with DTC PGT may also benefit the provider. For example, these encounters may serve as an education opportunity for a provider, initiated by "empowered patients" engaged in "participatory medicine" (39), a notion supported by the following comments from a PGen Study participant: "I think by my diligence I can help expose my [doctors] to consider the advantages of such genetic information. I took this test, knowing full well that it was a new tool in the medical treatment and diagnosis. I saw it as my part to participate in this new era in medicine." However, another important contributor to dissatisfaction may be the differences between consumer expectations and PCP training with respect to how DTC PGT results should be integrated into care. Individuals who seek DTC PGT probably believe it has value, at least as it pertains to their particular goals in testing (such as learning about their ancestry or determining their risk for cancer). These beliefs may originate from various sources (such as company marketing, media reports on genetic testing and genealogy, or science education programs) and may or may not be accurate, but they nonetheless contribute to the context in which results are discussed between consumers and PCPs. Consumer expectations are probably further shaped by the experience of DTC PGT itself and particularly the way in which results are presented. For example, PGen Study participants who received an elevated risk result from Pathway accompanied by the phrase, "Speak with your doctor about developing a prevention plan," might have reasonably expected their PCP to both discuss the results with them and actively use them to guide preventive care. Thus, the ways in which companies and their advocates promote and present DTC PGT may be a factor in how consumers view these services and may have an important (and perhaps negative) effect on patient-physician interactions.
Unmet expectations are a strong predictor of patient dissatisfaction at both immediate and longer-term follow-up after a primary care appointment (40, 41) . A participant may have believed that they were inadequately served if the PCP did not act on a result they pinpointed as being particularly important, even though such inaction may have been the medically appropriate course (for example, in the case of an increased risk for Alzheimer disease, bipolar disorder, or leukemia). Some patient dissatisfaction may stem from the disconnect between how companies market (and their customers perceive) the utility of DTC PGT and how the medical community describes (and its members perceive) it. In a commentary on DTC medical advertising, Leah Rosenberg (42) argues that the marketing of unproven medical technologies has a pernicious effect on the patient-provider relationship in that it "undermine[s] an essential element of the therapeutic encounter: trust." However, she concludes by encouraging provider engagement:
Rather than categorically refusing all patient requests for unproven screening tests, one possible solution entails using the query as an entry-point for important physician-patient discussions about risk, planning, and prevention. When viewed another way, the advertising may activate patients toward greater agency in their healthcare and promote stronger collaborations of information exchange.
Strengths of the PGen Study include its recruitment of actual DTC PGT customers, longitudinal data collection, and access to individual genetic results. Limita-
ORIGINAL RESEARCH
Primary Care Interactions After Direct-to-Consumer Genomic Testing tions include the potential for selection bias inherent to voluntary survey data and the significant nonresponse rate at 6-month follow-up. Most important, our findings reflect the consumer perspective and do not relay the facts of the provider encounter. We could not discern how participants communicated with their providers (such as by phone or in person), which specific results were discussed, or the length of the encounters. Moreover, the number of participants in certain analysis groups was small (such as those who reported a disagreement between company and PCP interpretation of results), and results from these groups should be interpreted with caution. Finally, our findings are not necessarily generalizable to other DTC PGT consumers, particularly because the profile of such consumers changes over time from early adopters to more mainstream individuals. Participants in the PGen Study may have also been more likely to believe that their results had clinical utility and therefore were more frequently dissatisfied with the PCP encounter when medical action was not initiated.
In summary, to our knowledge, we have presented the first comprehensive picture of DTC PGT consumers who report sharing their results with an HCP, including consumer descriptions of these encounters. Our results suggest that a minority of consumers share their results with an HCP, most are satisfied with the HCP discussion of results, and both of these outcomes may be related to a consumer's perception that their results can potentially affect their care. DTC = direct-to-consumer; PCP = primary care provider; PGT = personal genomic testing. * Italicized text indicates pharmacogenomic variant. Unless otherwise noted, proportions are computed among all individuals for whom genetic testing reports were available; however, not all consumers for whom a report is available received estimates of risk for every disease. Some results were not reported for an individual because of ancestry or technical considerations determined by the companies. † Proportions among men only: not at all satisfied, n = 13; somewhat satisfied, n = 48; very satisfied, n = 33. ‡ Proportions among women only: not at all satisfied, n = 36; somewhat satisfied, n = 76; very satisfied, n = 57. § Proportions among 23andMe customers only: not at all satisfied, n = 21; somewhat satisfied, n = 62; very satisfied, n = 53. ͉͉ Proportions among Pathway customers only: not at all satisfied n = 28; somewhat satisfied, n = 62; very satisfied, n = 37.
Annals of Internal Medicine
www.annals.org A C E "23andMe says I can live to be 100. My mother did. I do not want to. My Dr. laughed. There is not a lot he can do to give me a disease earlier, lol..." A "Added insights into possible treatments" A "Although my primary care provider listened to me, and she was happy for me that my likelihood of getting pancreatic cancer seemed less than I thought (a previous worry to me since my father died of pancreatic cancer), and she placed the 23andMe printout I gave her in her medical file on me, the doctor (of internal medicine) said she didn't really understand the printout I gave her (though she is rated among the "Best Doctors"). (Maybe she didn't want to take the time to look at it in detail.)" "He said he didn't know anything about it (in specific, the MTHFR info, therefore couldn't discuss it with me and wasn't interested in learning about it.***My rheumatologist did take note of the drug reaction info and did not prescribe methotrexate as he had planned. Kudos to him!!" A C D F "He said it was a total waste of time" E "He staid saliva testing was unreliable and a waste of money. I now see someone else." E J "He understood what I told him." "He used my results to order further tests and to confirm a diagnosis" A "He was interested and engaged in the discussion" C "He was interested but only as the testing could apply to his own wife (she had been adopted). "I wanted him to know about my potential reaction to certain medications." A "I wanted information about genetic tendencies for psychological disorders that may be passed through chromosomes since there is mental health issues on maternal and paternal sides for at least 3 generations. I was under the impression that those tendencies were being tested in the sample."
Appendix
A "I wanted to see if there was a strategy we could employ to monitor or prolong Alzheimers. She didn't have an answer for me."
A F "I wanted to talk to him about it without it becoming part of my medical record. I think he felt either it was serious and legitimate (and therefore should be part of my medical record) or it was just a joke/entertainment and shouldn't be. He did use it as leverage, though, to get me to agree to switch a medication that I had been hesitating about (he wanted me to switch my birth control for a different reason, but he seized the opportunity to use my increased risk for venous thromboembolism as leverage to get me to agree to do so)."
A B "I was happy he even entertained the conversation. I thought he might think it was not something he wanted to spend any time on so I was pleasantly surprised." C "I was satisfied in the terms that this is new to him. But I think by my diligence I can help expose my Dr. to consider the advantages of such genetic information. I took this test, knowing full well that it was a new tool in the medical treatment and diagnosis. I saw it as my part to participate in this new era in medicine. I suffer from Hughes Syndrome, my family has a history of autoimmune disease, Celiacs, I was diagnosed in the late eighties as being slightly autistic (which would be now, Asperger's) and I did find out my haplogroup and where my family came. The mystery that most satisfied me was that even though I have this autoimmune disease I, at 51 yrs old, I don't look my age and have a great muscular physique, I don't look ill. I have bled out to 3.4 hemoglobin and my body adapted to it I walked into the hospital on my own the Drs. said for a male that is 5'10" 225lbs was pretty impressive. So the more I learn the better I feel about 23andMe's data." "I wasn't sure he was into it." D "I wish we could have full access to our results and not just the report outputs. It would be very helpful to have all of the information (raw data)." "I would have liked my doctor's to have taken the information more seriously. They seemed overwhelmed by the volume of material and did not seem to spend a lot of time on it. I pre-reviewed it for them in advance of my appts and pointed out the specific areas that I wanted to discuss with them, so as to try to make best use of the limited time available during a doctor's visit. My primary doctor agreed to keep the information on file in my medical chart for future reference, which is a good thing." 
A B C D E F G H I J
"It was a lot for my doctor to take in because she had no experience with such a service. She was also very interested in it for personal reasons because of how cheap it is versus a single genetic test. It took her some time to figure out what exactly the results meant... ie: if an SNP was this or that. Also, she had to correct me in some of my understanding of the "odds".. which, I think it to be expected with most people. With Clot Factor V (or whatever), I'm at increased risk, but no more than most people of European descent, which I didn't pick up from the website on my own, probably due to my own.. lack of reading. Overall, she was very curious about it... she wouldn't allow me to give her direct access to view on her own though.. she said never to allow anyone access to it. (I'm not as concerned. It's not as if they have access too my raw results.)" C F "It was mostly FYI for the future. She thought it was very interesting and wanted to know more about it." C I "It was not an in-depth discussion -I didn't have any "red flags" per se, but my Doctor was interested in the 23andMe process and results."
A C "It was primarily informational. There were no immediate steps to take." A "My GI specialist said the treatment would not change for Crohn's disease based on any genetic results, so he had no interest in whether it was Crohn's or UC. Frustrating"
A D "My PCP and the Infectious Disease Specialist that I spoke with weren't that interested in it. I explained to them that it was legitimate and showed it to them, but it was almost as if they refused to believe it was a viable test. A "My doctor didn't think there was anything important to continue on." A "My doctor doesn't know about MTHFR, which was the result with the most immediate importance for my health. I didn't discuss the results in the sense of "how does this affect me" but more in the "this is what I learned" giving him info."
A F "My doctor was concerned that the surveys I completed while my sample was being analyzed somehow affected the results. She did not believe these were 2 separate processes." "My doctor was most interested in the medication-related results. She felt that the knowledge could help her medication choices in the future. She did not have time to discuss any other results."
A C H I "My doctor was not well versed in genetics and therefore seemed intimidated and distrusting of the results." E F "My husband and I just got pregnant, so it was very useful to know the genetic risks to our baby." A "My information allowed us to make decisions mostly at the margins, since even a factor of two higher or lower risk, was still not that different from the background population. But it did influence some decisions."
A "My PCP was a bit close minded. I have found a new one but have not had time to share the results with her." D J "My primary care doc did not go over this with me much, but my geneticist found it interesting and helpful." C "My primary care doctor is going to mention it to one of her patients that is adopted." "My primary care provider accepted the information with little discussion but with a degree of acceptance on his part. My health issues have not been a problem but he is aware of several areas of concern as relates to to possible future medication and treatment."
"My primary care provider was glad that I had got the testing done and agreed it was needed. However, he only looked over it and then told me that I needed to follow up with a Geneticist in person. I think that he did not know what to do with all the information."
C F "My primary care provider's only response was that personal genetic testing may not be reliable." E "My primary is only interested in cholesterol and blood pressure. I had a brain tumor that was operated on. She was not sure that she would be involved. But she wrote it down as a way of noticing it in my history." "Primary didn't know about MTHFR mutations, Lyme doctor did and knew how to treat" A F "Provider followed up with further testing: mammogram, advice about celiac disease, and recommendation for probiotic. He was quite supportive and surprised to see these issues as genetic data"
A C "Provider not confident in meaning of results and direct applicability." F "Seemed not be to be useful or actionable information." A "She did not want to take the time." H "She didn't have enough time to really review it." H "She didn't really know what to do with the information. She took it on face value, whereas some skepticism is warranted (it's not that deterministic)." E F "She didn't seem concerned that I was sensitive to Warfarin because of the use of other drugs. She did agree that keeping my blood pressure lower was important because of my possibility of heart disease."
A "She didn't seem very interested." D "She didn't think there was much significance in the results." E "She didn't understand most of the report but has referred me to a geneticist" F "She doesn't believe in this type of testing. I sent the results from 23andMe to her and she never looked. She told me it wasn't needed and not to believe the results." D E "She had never seen a genetic study before and needed time to analyze it." F H "She isn't knowledgeable and really didn't see anything important or actionable" A F "She just said it was interesting and put it in my file." B C "She seemed not to be interested, but was willing to talk about it."
C D "She seemed not to know or understand what the implications of a MTHFR and ethylmalonic aciduria would potentially mean for me or my care. Overall the interpretation was that since these are fairly common in "healthy" people it is not important"
A F "She still wanted her tests to provide answers to care. She was interested but not using it definitively." A C G "She used the genetic testing to test for heart issues" A "She was very interested, agreed with my need to limit caffeine, and took a look in my eyes." A C "She was very pleased with it... She thought it was "cool"" C "Still need to schedule a more in depth discussion with him." I "Tests were ordered based on results." A "The Doctors have no idea what to do with the information or what it means." F "The carrier status alarmed me. My own interpretation led me to believe that I was at risk for certain health conditions. Although my carrier status showed nothing life threatening or dangerous I thought a careful analysis may allow me to live a healthier life. Whether or not two alleles or one allele provides a healthy phenotype in my opinion is not clear cut. Both the genetic council and primary care doctor indicated that I was too alarmed. Alas I likely was, but it would be nice to have a more in depth analysis."
A "The discussion might have been more thorough had the Pathway Genomics included racial elements." "The doctor was objective about the results but seemed to want more specific information prior to any kind of committed statement" G "The issue is the length of time you get to see the doctor. Even though I scheduled to discuss the results the appointment was less than 15 minutes." H "The only issues requiring proactive action had been already addressed by me and by my doctor." A "The report was so large I didn't print it off, he also doesn't use e-mail or other electronic storage, so he didn't have access. He requested a hard copy of the report to put in my file, but we didn't really speak about it very much. He acted as if the results were somewhat uninteresting." B D "There wasn't much need to discuss it." "There were few risk factors but it did point to a family history of a-fib and she arranged a screening since my father's health history of a-fib related problems."
A "There were only a couple of things that were relevant and my doctor was familiar with them. Nothing was a surprise, so it wasn't a high-stakes discussion." "They looked at the big printout for a second and then said they would scan it in. I don't think they intend on ever reading it. Same at OB and child's pediatrician."
B D "They pretty much didn't discuss it with me." D "They were uninterested. But really I think they didn't know what to do with it or how to interpret it. Definitely didn't want to be bothered with it." D F "Time limits." H "To my surprise he was excited. I was his first customer to use 23andMe." C "Visit was focused on specific issue; will bring up again at annual physical" I "We didn't have enough time to go in depth... but we have plans to talk about them during future appointments. His response that I did the testing was extremely positive and he supports his patients that do this type of personal research." 
